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1|Unit 7 11U Date:

Name:

Sequences and Series Unit 7

NAME Learn with Teach to
HW /60
presentation
peer /5
teacher /10
TOTAL /75

Big idea/Learning Goals

This unit involves discrete functions. Discrete is the opposite of continuous. When you have a domain of real
numbers the function you get is continuous, where as if the domain is integers/whole/natural numbers, which are
separated with spaces, the function is discrete or unconnected. Sequences of numbers are different from a
series of numbers. Sequences are lists of numbers, while series are sums of numbers. You will study how to
model a pattern sequence with an equation and how to use the equation to solve problems. Equations can be
defined explicitly as well as recursively. A recursion formula defines terms by using previous terms of the
sequence. Finally you will discover how sequences and series are used in real life applications. Simple interest
means that the interest grows by a constant amount each year. Compound interest means that the interest
grows by a an increasing amount each year, because the interest is calculated on the amount deposited as well
as on the interest already earned so far.

Corrections for the textbook answers:
Sec7.1#11 62 months

Sec 7.3 #1 incorrect solution. £, =1, | =1,

sec73#a), =1—n,ifnodd, 7, =n, if neven, -12344

Sec 7.5 #9 $6945
Sec 7.7 #4e) fifth term 270x?

@ Success Criteria
[

t,=Lt,=5andt,=-1

#8 4950

x>
R

Do —

W

Date | pages | Topics

Questions | h ] Y
difficulty wi

ask teacher bgfore test!

# of quest. done?

You may be asked to show them

Introduction to Sequences — 2days

2-4 Section 7 abcdef, 1
< \- EXTRAmu@ %“(M\SOEF 1y all euen #'

Hapdat ) Aﬂkewﬂ/aa

Learn your topic to present

S PP TR
Sectio 1 " 1 + Journal #2

AND 7.4 #3abc + Journal #6

5-6 —6cd; /13
) EXTRA Handout online
\'lj Geometric S
7-8 Section 7.2 #5cdef, 8cd, 9cd, 11, 12, 13, 14ab) + Journal # 3 /13
EXTRA Handout online
Arith i i
9-10 Section+ 7ef, 8ab, 9, 11)+ Journal #4 /12
EXTRA Handout online
Geometric Series
o) 11-12 | Section'% 11 bo + Journal #5 /12
“ EXTRA Handout online
Pascal’s Triangle & Binomial Expansi
13-16 | Section 7.7 #5abcdef OR Handout #15-20 (Y\(y 51\ 9

EXTRA Decimals to Fractions
REVIEW

Q Reflect - previous TEST mark

, Overall mark now
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2|Unit 7 11U Date:

Name:
. ot (ﬁ .
Introduction to Sequences }’\ LN
D 1. The sequences you will study will always have a pattern to enable you to find an equati

The pattern may be arithmetic or geometric or neither

S\
igh explicitl or@ for it.
Foc” Arithmétic pattern comes from consecutive terms having a constant A\ﬂ{w
o Geometric pattern comes from consecutive terms having a constant
o

between them &2 L3 near
Yoo between them. 24— e)“)%“—l\ Xel
2. To define sequences you must use specmc notation. Summarize what these mean
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3|Unit 7 11U Date: Name:

For each of the following identify if it is: and then find
a. Arithmetic/geometric/neither d. Nextterm
b. Sequences/series e. General explicit formula for tn.
c. Finite/infinite f. Recursive formula, if possible
m 7. —4 7 -10,-13,  ,...,-52. 8. 3L16+8+4+ +...

@Nﬂ:'b @—’L*’*—\

Wweeki ¢

@Rﬁm%c
Ao ® Senes QV‘W\>
g &0 O 1‘&\\\\\%

YR OWs SN

h 37(%““

C""\'\ci\.
D Develop general formulas
9. a,a+d,a+2d,a+3d
%4 ; - 10. @ a”"’é}”’s
| \-3 & ooty ggom\v\v
‘P\\‘WW‘Q\'\D —o
=
-\:\% o A '\C-,,’/ axy
= ‘171 A ti=ar
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Name:
For each of the following state
a. Arithmetic/geometric/neither c. General explicit formula for tn.
b. Nextterm d. Recursive formula, if possible
m 1. 2+6+10+14+ _ +..+66. 12. S)d&gx,_,...,%x.
@ Al =4 £ 43
® \% @ A d= A
\\x
® Lokl @ ®
L= et () © )va"v B+ }L\“'\}

3‘”\,, Q+Un-\ =5 an = 3%

"

13, x4,x6,x8, ,...,X24. 14. 50{—30%80—32+_...
o\ -0
" .1/-\, % =0 7‘0‘1

seq&series Page 5



5|Unit 7 11U Date: Name:
What if neither?

For each of the following b. state General explicit formula for tn.
a. Show that the seq is neither arith or geo c. state Recursive formula,
M 15 A6 NOVI2, 16.
: - 1 143 1sM5
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6|Unit 7 11U Date: Name:

Arithmetic Sequences

D 1. Summarize the general term formula for any arithmetic sequence. Explain what each letter represents.

) - \s¥ = W
a\)ﬁu\ g JL.,& Q + O\R\"'\) 3-,\%??& Adlvence Y);“ _,\P\Z: VAW -

2. Use function notation to define the arithmetic sequence 3. Why must the domain be different than usual real
above. What function type best models it? numbers? Use graphs to explain..

o)
£() = ax ) n 5

L ] \ll";)‘
Riwate (VW G NL> . n&‘\v
V\O (,)5
® no \\Iv"}{.‘\rls
n we
v 7D

£ €D
m 4. Determine a) the explicit formula for a general term, b) the recursive formula, and c) the 30t term of —9,/—)6,/—33, 0,...

@ ’\'AV\" A A‘b‘\‘\‘) @ )oh: %_“f; ')C\"-’“' © ']7307‘ 3&’507 —\ov

Yoz =2 + %) _, =072

’va" ot )} K"‘")

5. Determine the number of terms in the following 6. Determine the general term, tn, for th
sequence %}%27»@ sequence where\ffw\/:i)o/o, ts=325.

A\ 4 \(Ai—\:‘:ﬂ’f\* A ‘:t‘(,(:\ ‘x,_t“o> % (lg 3 2§)
)C ~ A4 ){KV\‘ \) ‘Qbs’\\\w A(\Y A)
'\j\ %Y 42w 0= ok AQ‘)“O 3= At
e

® (wo=a+23 | @@ﬂg

_ ~9 %5 = ok e
\ﬂgM\?\{\/ @M
go\\ - \3“ 'Ag + ‘5&
W v W) \NW\) vao w (@ 0= &k g@\)
Py X\-\& Ot
W oo W5 &
o ‘S&‘M g\gg =0

$y= a5 £ 50
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ﬁ 7. Prove whether the following are(arithmetic s¢quences or not.
al,=(n+3)n=5=h"+... -4 _ (A2 In-? ) ., =3, 1,=3+21

";\C U*BX\'§>" —b ) )= x\ b. f’g\): 2+n W '\;le Yy &{1_‘-— %Y ‘\'a)ﬁ: %'\’&&33:1
£3-2 4%k, = Dt 4= 3¢ a(4)=

7|1Unit 7 11U Date:

- (W)~ -t )3&"*% ’ - h=2 \
Xy b«\,)b'i)’- B "‘M:(\r"“\\b “Qw'b)v(\,,mb\fv : )(\f— 0\7, S, o 04"'““‘”‘)“0

' W\

3\9‘\ ’\)y\ S ol X\

8. Marisa deposits $12000 in a savings account that pays simple interest at 2%. She makes no other deposits.

(Simple interest means that the interest grows by a constant amount each year.)
If you have seen finance formulas in a previous course, don’t use them here, use sequence formulas only

a. Write the sequence of the year-end balances over four years
b. Determine the general term formula in function notation —» 'bh = ‘Q (\'\)
c. Atthe end of some year the balance in the account is $13200. For how long has the original deposit earned

interest?
C2 4 1, Ty Yo O&E@X
3o ¥\ P

0 1900
\1L0 <, \mov \L‘ﬁso\J \mo\)\
“Wo <) A W

740m * W60

@ 3;,\-, (k-ka&,v\—\ @ \’}100‘;"\_’/

= \WIN A ';\\@‘) WP = 2o
Mo Mo ‘°° /\q{ \’Aw(g « 5\3200

)= 0N + 1360 n :
\ L w__g‘“ ° »aws

10. If £, =7x-3, andd =5+x finda

§ ‘f“{/id_’“’”\/

arthwdie A& -\>
= 0k 3n) Ans AT
NP 8

_p =6 -2 )
~ 4 M
. @s};&w-\)\ Ys-1y = 0{3\;
S

(0\'\1‘(\/\
w="

bl
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Geometric Sequences

Name:

D 1. Summarize the general term formula for any geometric

sequence. Explain what each letter represents.
/t \a%d|
n OQ(

O- g\ﬂ* -\'Q(\Nv
¢ - Cowrwaon ‘f&\ib
n - QQS(\\\.W\

Y- Yum \;Avd,-

2. If the outputs are from the geometric sequence, what
function type best models it. Explain.

f()= o™

expovadid swe e
\)()(Ni(n\Q\{ RUSERYN X {“lg“‘n"}:-

N Y

¢ ] n% 1'5
m 3. Determine a) the explicit formula for the general term, b) the recursive formula, and c) the 30t term of 4,12,36,108, ...
w-)

@ = 0X

4. Determine the number of terms in the following

sequence 6,—12,24 —48

(RN )
‘Lq/» .L/L)

[

%y\‘-a\'h

’hn" (0 t%

-y €(2)
- G

©
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"
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-\
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'\‘\X\M

4=

(%
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5. Determine the general term, tn, for th
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klope) b (3)1688)
‘k,“:/ O\YW ‘\ 0
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Name:

m 6. Marisa deposits $12000 in a savings account that pays compound annual interest at 2%. She makes no other
deposits. (Compound interest means that the interest grows by a an increasing amount each year, because the

interest is calculated on the amount deposited as well as on the interest already earned so far.)
If you have seen finance formulas in a previous course, don’t use them here, use sequence formulas only
a. Write the sequence of the year-end balances over four years

b. Determine the general term formula in function notation.

c. Atthe end of some year the balance in the account is $13248.97. For how long has the original deposit earned
interest? \_\_ o/0 = \x 0.0l = \.01

a Notice the answers to simple interest (done in the last lesson) and compound interest calculations are different. This is what you will study in the next unit.
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Ovy < \ov \\J’ 2101
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\
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\
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Arithmetic Series

-
D 1. Summarize the TWO sum formulas below. Explain what each letter represents. Sh’— dum ’k Vn 3&”\‘

RO (R L gh :% &'&0\-‘( A(V‘“)‘& gh'- h_z X’\D\ X )Cnx n= Wg;lkm 3:*;&3'{”“3

A ? o=\

W st d: Comwmon NP
A&em W
2. What type of function is the sum formula?
S(‘J\\ - % R/?_a “+ A&V\- \)\ U)m*\\“
N
SK}’) = L\ éT’-:\) gé/élqb
; s
—_ ,\, (/ -
;e 34 81-4) = v L/ -87

The altitude of a plane is 200 km at 12 noon when the pilot begins her descent.

If the plane's altitude is 196 km one minute later, 192 km one minute after that ,,_%,\_ul"

and so on. Determine when the plane will reach an altitude of (68 km. g/ \w\a. " ngn"

" el
200 ) \O{Q, )\qz) A ° "
k b, 4
v Y 1w axda)
\1:00 woy o
Xu= Y0 - \1&"\"7
= Mn + 20M
° ‘l
%= ~n 4 20Y So A Ywe 2P ge
/\?)(0 - ~Un -)(\J. \{\IM\Q/ 1% ‘7‘* 6(6
W TN K \\?A&\:\’
m 4. Colin has begun building a pyramid with dominoes. In total, he ha@ominoes to work with. On the bottom row he

has used(175/dominoes, and each row of his pyramid has a fixed number of dominoes less than the row below it.
Unfortunately, Colin runs out of dominoes before he can finish his pyramid, but he is able to finish the last row he was
working on before running out of dominoes. The last row contained 71 dominogs. How many rows of the pyramid was
Colin able to complete?

S= 64 w2 doe} Vo 3
&\" a=\15 S“’( %\%\*kv& &:%\/2&*“"‘")&
L= W 5\= %&m A\ [ o= |l Kol

of
(VN
\S\"\?%

(6$\4= \13n

&

. 2V competd
()3 =N g'z) Cows

10
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11 |Unit 7 11U Date:
"
5. There are@terms in an arithmetic series, the 5t ter
is -8 and the 9" terms is 4. Find the sum of the series

Name:

&1

6. The 3 term of an arithmetic series is 9, and the sum of
the first 10 terms is. 60 Find the partial sum of first 20

e i) e AT S e
Yy~ f’c.(ﬂ;‘i) " *) S ~60 > J,. Krowde
® -%=a4dy) 3= o+ M
@ 1=2xd8) . ® —m* {3+ 4|
"\1"-¢ -4l -® /5&2"\“0\3&
GV O s °
~$= o +Q;){H> @

g 10z 04D el

O c40= P 53
< Si= ol Ol Cu=d ) s @

=20 \/g&w) 4 BK%-\SX 9= o+ (b))

(&“@M l\ - K
=0 &-\\0 + 3\,\'\)‘X
= o (- p157) Sz = i ala) + “(”(Ml
Su} \% :, /\\\l om0 Rews = (0 l‘ll "“\'\‘X
v \10 = \o Q’n)
g')» — —AJ0

A %\XW\ % Lo W
S - :\'&b

a Explanation for Why formula works: adding all the terms twice helps to see how formula was developed
mathematician Karl Gauss did this when he was 10 years old in year 1787.

Qo™ & A D% L 40y <45 €29« (00

Sen =0 + WA & - vy x 3 e 'Lj,,\’-«ko\‘x
A5 ol ) €0 «+ - 1o\ + o) « 10| % 1]
\/\/MM 0 b% T A( -\)
AGpe= O1X1° ¢ sJe w Yy AHA

S DL "‘“D 199 *\WX S 1 \’c « SCX && + ar e "
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Geometric Series

D 1. Summarize the TWO sum formulas below. Explain what each letter represents. ‘A = Sum S\ n %*"“\’

aparn Qeol™-0 x S W K ) N e e

Y-\ gt A )o e U e
Y= ommon W\“’
«l; = \ast em
2. What type of function is the sum formula if the in n? If the tis u-ﬂ -‘\Q(w« a&{-v Ve

i inputis r?
()= o&( ") ost-

SKV\ a(( N

Y-\

)VL ; - ) b\”\ovxb,v . J’;
oS Sa) = ald ) 3\*\ “i_/* ‘

i3 -\

3. Find how many terms in this sequence using t, 4. Flnd the sum of the geometric series using Sn
3420+ 80+...+20480 R 5+20+80+...+2(_)€80 +J§‘°"‘° —
x\qmobm S hs r ‘S—.‘\m-%,

=0 Y -\ no St
‘l; ax" B " ~Qr_\ oR *r—l ;
- ‘s =
e B]1) >< S5 () =
10,‘\:}0 &g\(‘\\ {\'\ 3= Q%0 -§
- = Sy -\ 3
wofte ~ Y
. 2 X o .2 -3 %5

=y e

Q Y Yums S 2 205
m 5. A doctor prescibes 200mg of medication on the flrst y of treatment. The dosage is halved on each successive day
for one week. T8 tr%e nearest milligram, what is th tota[ mount of medication administered?

30) ,So,... fl°°' = 0.
\s\‘M l)w)

LA S“
'Y SQ\‘N')‘

\1§
= 200 (-ux ﬁK—i = W - 300
¥ \
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m 6. Amy drops a ball from a height of 16m. Each time the ball touches the ground, it bounces up to 5/8 of the maximum

height of the previous bounce. Determine the total vertical distance the ball has travelled when it touches the ground
on the seventh bounce.

Ao\,JV\ A?)\'mzs . ozlb % _ OJ (v\ ’_\)
| ;\:"?:6 " Y|
15 3
m{l S (@) o
S
<=\
by O 15 o dishocese & )

&=\0 (Q 1) . V5 Y

<%
Y\'—C,% K% ) o Ale Pl ik

w X 15.0%k
¥l Explanation for why formula works: W ¢

Lo\l w
... 71 171 875 find the sum without the formula O

Hint subtract »S, — S, and notice what happens. Note that #, =3,7, =1171875,1,, = 5859375, how does that relate

For the series S, =3+15+75+

to the formula given on the previous page? ’t\,\
Sas &+ S £39 « . @*q ©
* ( A k \Q“ +S - \3,‘1 : ‘FHI ‘B
I R s« ®
e
@&\)

qu'gq = QV%XLM Citecels e&cx@ SWEARS - B
A .
K‘S—\\So\ = 53 AWs -3 e bowa' T o w’%*’*

Anty ¥ ‘l7v\ = &Y (() e
go\ = S‘S‘E 50\5’*5)_'_@2 ‘ Sh'« /bm\ ~¥| ,h\ S\af\\‘s\a
5 -) -\ |~ 0&‘
A Q " S
n

¥ - 0¥ —W
-\

\ 3\5 \)
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Name:
Pascal’s Triangle & Binomial Expansion
a 1. Expand and simplify each binomial. Look for patterns. .
a.(a+b)’ — \ b. (a+b)' C.(a+b)’@ﬂ,3 oL
~lo«lb = 0" 4 oot ob + Y
3 =\ + b A\
d.(a+b)
T - @ L) ek (GD1 8
= a%\?/fkﬂ S S ' N I\ W T g PR B
e (a+b)* \a’ ~* 2)03'\9 ‘\30&% “‘(\\c}
"L(A%‘OS)(O\{\O)
(@b 30 £

1 3 o\
Yo < 2 422 B+ b+ B b
P A~~~ -

Y W

=+ Ug) 4 G AYol A

~ o  «5q

¢
S +§%} b
\»i\\\"‘“& Qa%b N? g
’ (OJNV» I Sn
Vs
e Qow ’M&

S

D 2. Complete the pattern in the Pascal’s triangle

The value of the first cell and the last cell in every row is ONE
0
— |\l
\
~ |l
RS
~ \|

The value of any other cell in the triangle is equal to the SUM of the two cells immediately above it.
1

~Y ke preeks o

14
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15| Unit 7 11U Date: Name: L2 3 )\
L Ye 4
3. Use the found patt%rnofth e Pascal’s triangle to expand the follo L a \ \S \: 10 <§
ﬂa-@+i = () +§((z:«3(\) N \oéz:) +\DM 1)+ SEY0) +\O)
(0(2
< RL T s0a" 4 gox> + M0 + 0% + \
At

ey CE 6+ UESHedi S T ~ el

"G l\,,ﬁ ‘l >
V\o;os“. \'§Qv\ ) (‘7\) ,)DQV:AX (/}%)
= = e T \%owm  — YOm” A1ASm = JYSEm™ + 129

15
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Fibonacci Sequence

a The information below is taken from:
www.mcs.surrey.ac.uk/Personal/R.Knott/Fibonacci/fibnat.html

The Fibonacci sequence actually first appeared in Indian mathematics in 200 BC, then in the west, Leonardo of Pisa,
known as Fibonacci, posed an idealized (biologically unrealistic) rabbit puzzle in 1202 AD, that also relates to Fibonacci
numbers. Here it is:
“A newly born pair of rabbits, one male, one female, are put in a field; rabbits are able to mate at the age of one
month so that at the end of its second month a female can produce another pair of rabbits; rabbits never die and a
mating pair always produces one new pair (one male, one female) every month from the second month on. How

many pairs wiii there be in one year?” = 't

What is the Fibonacci sequence? \/ —tq t}{ ¥
Z
\\\‘?."3‘5)‘6)\?,) \)’5"\)

Nurmber 1.
of pairs
el :
returant:
cur'kdo J°h ’LM\ L“ ‘3 Y= J° =
,u.‘\\u

B 1
a@“‘@a z
aaaa 33 3
3888838888

Even though the problem is not realistic, Fibonacci does what mathematicians often do at first, simplify the problem and
see what happens - and series bearing his name does have lots of other interesting and practical applications. For

example the honeybee @ncestry; W M«*S
‘t ven

First, some unusual facts about honeybees such as: not all of them have two parents!

2. Give some reasons why the rabbit puzzle is not

reallst|c7-’ m\o\O'\\(S 0\0 A\e/

- O»X‘\\% e \W‘X‘
M b\AS\’ \VW\\’» \"’0"‘“

¢ In a colony of honeybees there is one special female called the queen.

e There are many worker bees who are female too but unlike the queen bee,
they produce no eggs.

e There are some drone bees who are male and do no work.

e Males are produced by the queen's unfertilised eggs, so male bees only
have a mother but no father!

e All the females are produced when the queen has mated with a male and so
have two parents.

e Females usually end up as worker bees but some are fed with a special
substance called royal jelly which makes them grow into queens ready to go off to
start a new colony when the bees form a swarm and leave their home (a hive) in
search of a place to build a new nest.

\V [~
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3. Fillin the table below, are the numbers from the Fibonacci sequence, yes or no?
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Number of parents grand-parents great-grand- great, great grand | gt, gt, gt, grand
o ) .| parents , parents parents

for male bee V oy monn | X [ moma ud) 2 (2w, V) s L

for female bee 2L (W,‘Q\*M) 3 7 g < 13
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m Looking at your answers to the previous question, your friend Dee says to you:

®  You have 2 parents. They each have two parents, so that's 4 grand-parents you've got.

e  They also had two parents each making 8 great-grand-parents in total ... and 16 great-great-grand-parents ... and so on.
®  So the farther back you go in your Family Tree the more people there are.
L[]

It is the same for the Family Tree of everyone alive in the world today. It shows that the farther back in time we go, the more people there must
have been. So it is a logical deduction that the population of the world must be getting smaller and smaller as time goes on!

4. s there an error in Dee's argument? If so, what is it?
~\e.n~>‘ﬂ-b\~om weore Yow ol i\
Lo Sy ed o~ ooty e some w@@
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Show that the ratios Ly of the successive numbers in the Fibonacci sequence get closer and closer to a number
by LL2,5, 6, ¥, 20,3
called the Golden Number, ¢ , called phi, which is approximately 1.618034...
2220 3.5, Sl 3o06 B ers ) 20 Lel ek
) 1) 2 N 7 s 1 g \3 — 161303k
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M 6. Draw the Fibonacci Rectangles that create a spiral that is seen in nature

¢- [« $
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The Golden Ratio has a pervasive appearance in real life
and the universe.

"II life is biology. All biologyvis physiology. All
physiology is chemistry. All chemistry is physics.
All physics is math." Please visit

http://www.goldennumber.net/life.htm
Dr. Stephen Marquardt (note to teacher: screen shots of this website is in oneNote)

17
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EXTRA
Number Sets
o - Give an example of a number in each set, record in the
- /EF’ NN corresponding circle.
/ —_— NN
/ o.M T N\ N
‘}/" R (KQ /‘/_\\\b \, ) What type of number is \/Z ? 0\ w\m%(\r\&r\a ES .
V& \3(2(n) & &
\ - > I/"" L
\‘:W \ \LZ What hune of numbar id 79 2
'\.\7‘ ‘*~_—ljl - vviiau Lypv Vi Hidinniver o
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5_\_ 4*(/ // r\ —,\,\ '\' v
‘_{A R 9 ' & \‘ What type of number |®
{w\ \.‘:))(\ //,«‘ Q )R )@—-
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What type of number ig’ ~—— ?|&— Ao pew
Explain: %~ non -\ﬁ(‘vﬂ\\\"\\"\"’a‘
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N- ol Al — to\M\\HA % SUF@)“)"' R.C
W= io‘\.‘l \1’)~-' What type of number i§5.67777777...?
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: fmals Yhal Remiale
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Decimals to Fractions
How to convert terminating decimals to fractions How to convert repeating decimals to fractions
N=34765 ,(_’10&00_ = MAS = LAY O (n-ash3paza...
|00 000 200 o, ON=4523237%-
@ -O VN3
N> Wit
N=2.0168 N=5.12222222... X
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